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(54) OPTICAL AMPLIFIER SYSTEM 
(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an optical 
amplifier system that makes an optical output level 
constant and can control a gain gradient, without the 
need for provision of pre-emphasis in the amplification 
of a wavelength-multiplexed light and causing other 
problems of losing the reliability of a compensation unit 
and of increasing the system cost 

SOLUTION: The optical amplifier system is provided with 
an optical amplifier 3 that amplifies an input signal light, 
an output detection means 5 that detects an output 
level of the optical amplifier, an output control means 6 
that controls the output level of the optical amplifier 
depending on an output level detected by the output 
detection means 5, a gain gradient detection means 7 
that detects the gain gradient with respect to the 
wavelength of the optical amplifier, and a gain gradient 
control means 8 that controls the gain gradient of the 
optical amplifier 3, in response to the gain gradient 
detected by the gain gradient detection means 7. 
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[0 0 2 7] of?©*WI=J:<S>3fciSi|S8ittl*. SftfiLh 
[0 0 2 8] 

[0 0 2 9] MI0M1. B1 l± Z ©£831= «fc-55fe« 
*5SB©SIJ6©»!I1 1 ^LTl^«. 01l=fct,vC. 1 

i*A*ts*-. 2itaj**f. 3ttjt««s. 4i±3t^rge 

[0 0 3 0] £16©*a8ll=<fc<&3teaMSggl*. Sfeli'g 
»3fc. 3feRT8M*««4£. tB2)&tb¥R5<!:. ffl*»J 

[003 1 ] 4rax*&ii4ii. 3tiee«3©ai*«# 
*tflr«s**-<-«*<Dtf*y. titan* ast^as* 

C(0l$*V *rTS**»4I±» LiNb03 0)fg3l6¥ 

[0032] ajTj&dj^Rste. 5fcnj£M^i§4©ai*i 
u*;u£SStau *©tttutt$ujj)«Mmt6i=iiift-*- 

[0 0 3 3] «1HM*ttlU*R7l* % 3fcnj£M:gl§4© 



•rr*. 

[0034] a 2 it. mftm&Mwm&THLx^z. z. 

©«»«W*«»«-ctt. JfeSMSSsroAAU^US-S 

dBm. 3fcW£M£S§4©tti*JU'<.>U£+1 d Bmi: 
U 5fe«e«3©flJ»G£-?-;h.-e;h.9. 11. 13dB 
fcLTfNPLTl*«. -*l«fcy. 3fe«(BS3<DfimGfl) 

[003 5] Ot?l=. fd»«»«Ul^S7©fttt:«$ia 
3tMUTWHti. =a>W»**WHB*»7tt. J6 
U «JS&*A1 <tggS£gAn © 

g#S&tii:*]©5*u «a3£gA1 tJfcgjfcgAn ©J« 

satftttj^R 1 o - 1 1 1 o - n i=afc*„ j&fe. js^s 

jfe&fib^Rl 0-1.1 0-ntLtlt 7* 

[0 0 3 6] wC-eii. *Ja«g5feA1 $3t^ai^K1 
0-1l=»y. ggjfcgjfcAn £&&lii^Rl 0-nl= 
iS4. 5fc&iil¥Rl 0-1 j3«fct;i 0-nl*. *tl**l 

§M Lfc**m*«#f=«l^T«#*<D«ffl.a» a i 
©u^uiSfisftfiAn ©u^u^&aiu 
fj»«»ttta@^i mtttMifcHiBBi i 

I*. SfiSSfiAl ©U"<^£««tftftAn ©U"<;ui£ 

[0 0 3 7] fcfc. JU±ifti!8Lfcitt6©fl$8-ei*. 
JKSA1 tfifiafiAn ©fit»*x&fiJ»<ia«^feaiLT 
L^43!l<. 3 3SJJl±©*<l#U^UANP,iflH# 

^fi^$K^S$Hfc;-fifi©afc-lta6fiiS«^a^}iA 
LTt,ct<. SSSA1 . A2 , -. An $&SZtltz1E 

*gS«#Sr-. *4x-eh.i&gA1 . A 2 . 
■-. An l=ot\-C»aUT3t«tll^ai=364. -?-©^ 
l±. ±»©HJ6©»©©*^tH»©lbf*i:3S:4. 
[0 0 3 8] aififfllT?. SS»A1 tSgjfiAn 

ffl-r«c£i=j:tj. ^ai«sttmafe*i*©fgs©*Lv 



(8) 



#gS2 O 0 2-1 6 5 5 0 



(BPF) 12-1. 12-ni, U^&tH^Rl 3 
-1. 1 3-nt. =PJ#<S^dJls]Sl 4tlcJ:y«jS 

[0 0 3 9] 3fc*&g<D&££S5fciti*l 1 

J§jS»j£#£/<>K/<X:7.f 1 2- 1. 12-nT? 

u^usai^a i 3 - 1 , i 3-n-efedj-rs. 
[0 0 4 0] --r-ii. a> 12-it 

-1 fc*i;i 3-ni*. ^ix-F^ttaiLfc^aajs^fi 

[0 04 1] fcfc. ±^Lfc*J6ro^-Crl*« 

fc#ji£8&is#£sse ur *j<#figf3£ utm u-c t * 

C0>i§^. £5fe2HtS§(Bm*|-f -5*;«>St£. fc<fcl/Sfi: 

[o 04 2] mmammz. Bsitz.a>nmizi:mtm 

[0 0 4 3] ^J6(D^®2ICj:^3tiii|gggl±, ifeig*! 
S3t. 3tWS3USS4i:. tU7J^ai^a5i:. tUAM 

ai 6t*tLTU4. 
[0 0 4 4] tUA«ff¥R1 SI*. tll73«lill^a5lCj: 

yttai**i-&ttau'<;u=:isi;T. 

Si:«:-SJ:53fe«lffill3<DHliB3taioa*3te*«l«ir 

zmmmmw^-fst 1 6i±. ffims^afavtj: 
y *t& $*i«?4ffttMi=£ i: -cjotbbbb 4 iz * «ta 

So 

[0045] -h&<D«fc -5 JEcWWI= <fe y . Sli^iS 1 <D 

[0046] nM<Dtef&3. meitzo&mz&zntm 



•c. m 1 icfcus-rasptti*. @ 1 icttLfcft#<fci3]-a> 
[0047] nm<wtzm3\z£%i>bmt&mmit. &mis 

S3t. Mtg#3Si 7i. jgfiil«^ai at. ibagl 

a^ast. aj*i«w£ai 9<t. MMMUktuttf 

WMI«f»P9IR8&«*UTl^«. 
[0 0 4 8] tSfSjfcJSI 7 1*. 5tifi|gS3-.©A7J{i# 

3ta>es *a «i=e»-r «bb%* ^le^ss 3 © 

AAfli:%At«. d(Di§^. Stiffs 3 OTfiJ*f|l*fi# 
JfctBfiJfefflBtlv^-te^oTBfcU crofcto. If 

«3feo5/<«7— iCcfeoTfi-^atro/^-A^flsL. asTjag 

=F 2i;fclt-5iftg^fi3t(OU'<;Uj!)<^b-rs. $g£ft 
fg1 8 I*, fct*.!*. jfc'J vx£->3 >3><ju2-£:b 
?7l:J:oT«flES*i. 5feiii|SSS3<Dai*iftro ? *>. M 
B*3S1 7ro;-SSOT3fe (tS«3fe) 0>*ftfttrU *0>B 

[0049] asafctu^asi*. rbsbtoi sroa 

tBAtm^Ri 9icaj73-r-s>. m*«©#ai 91*. u 
*«aj#R5i=<feytttas*v-5UJ73U'<;n&<-ei:'a:-5 

*3I=, MIS«aiflIlc)Ci:Tffi<S3tIS1 7 0>tMlls<<Jl 

*«»■*-*. «»«»ttiii*R7(*. *Ri*afi»4© 

#a8iztti7j-r-5<, 5pj#«»«»¥R8i*. HtMitttft 
ai¥a7iz,fc-3T^tti**i.i.fij#fls^ (ttutt) i-jsi: 
ritii"ii§S3o>i!ie3t$i@iiJL. n*«u»«ajE«i=ti 

[0050] ifctfot, cwssisro^ss-et,. Hffiw 

[005 1] mm<Dmm4. 07i±. c©sewi=«fc-53t 
4HlttBa>Xlta>»tt4«$ur^«. B7i=& 
UT, IS. H6l=StJC-r*8P»l*» B5. @6lc#U 

[0 0 5 2] ^Jfi©^»4IZj:§3feiiiliiSgl*. 

■si. M^atasi 7t. asss?*ai si. tu*« 

«»«»«IW#R2 0i:**LT^i.. 

[0053] ai*^ai^R5i4. »§is?fai scoai 

*73«9ffil^ai 5lctUft-r«. tii73filffl#Rl 5 1*. Hi 

73^ai^a 5 ic«t y stu snsaiTi u^-gt nc-s 

*3t^«ii®-r-5. n*tt*M*tii*R7(*. jfepj^gis 

©)p#a2 oirtB*-rSo w»«i**«B#R2oii. m 
s«»ttm¥a7ic,fcoTttai**t-s«»«» (bu 
fit) icjsxTttffibfcisi 7«>a*U'<;u*BSfBiL. n» 
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[0054] Lfc6<oT\ znm&ote&ti,* ££JS<& 

[0 0 5 5] HJS©fi$®5. i8li. Ct&fHSllr.fc.&jfc 

ii*i3i®<Diiteroft^5£5fvL-cu-5o #fc\ B8i=fe 

l^T. 01. @7lc*}J6-r-S>SP«-l*. B1. 0 7|::ttL 
[0 0 5 6] Hffi0)ft*®5lz < fc.5>5fclii|eggli. 
*Sl8t. dJ7J&tfc3MS5,*:. tb*fi]®^S6i:. n 

*«Mfttii*R 7 1 . nftMMMaii^R 2ot£tur 

[0 0 5 7] Hi7jfcai¥R5lt. s£fig&¥Rl 8©tfi 

ab*«i»¥S6irtB*-r-5„ m*«jffli^S6tt. 
a^R 5 1- * y mm * *x-si±i * u-<;ua<-^ t & z & 5 

fttMitmi?R2 oizaa-rs. #j#<i$4Sw#R2o 

I*. SllS«)»884i:H«lz, n»W«tttfl¥R7l=J:o 

©aa unsown u «»<8***aiEttr=ei»-r*. 

[0 0 5 8] Lfctfot, CCD^JSrojKST-t. 

*4HMMi * JHW « C i: Jb< -e # -5 . 
[0059] HS6<DJK®6. 0914. Crol6B^|cd:5,3fe 

l^T. 05. 06lz»)S-r^gp^l±. 05. 06lc#L 

[0060] 9Uko9sai6i=j:«jfc4mttBtt« vtrnm 

• 3fc. 3fenr3EM*S4i:. ffiffi&ISI 7t. &gjg# 

fai 8*. aj*aai#S5 1. aa«i»¥Ri 9t. 

fHMMMHVIK 7 £ . fdfMM4Mtt?R 16t$tL 

[0061] ta*ttaj#S5i4. isss«#si 8©a 
7jffi9^j&g£fi*a>a7jU'<;u£&aL. *<7>8ia<ii£ 
aa«»*Ri 9i=tii*-r-5o a*w»*ai 914. £ 
&o>m&ztmm~. aatta^Rsiz^yita**!,* 

flbWSM 7©a*U'<;u$1M»-r*. fUf*«S»tta#R 
7 It. 3feRT^Sl»4©tb*^e>fiJf§«M*tttbL. 

©&afii£ *wnss&«w¥R 1 6icaj73-r?>. %mmm 

tW9*Rl 614. §IJ6OTfl*ffi2,t|^ftl=:. fijftfgft&a 

#a 7 ic<fc y aa*;h.*fi]f»«s»i=js ct«rtkm«« 

4 IZ <fc -5 a * fl^5fca>3f&gfi £i@gi L T £§JS 
[0 0 6 2] Lfcj&to-c. croHJ6a>^r*t,..^i6(D 



*B1 ©fAiiail:, MMjfcOiMIK&lvc. it 
£5t«1- « c <t A<r- # * . 

[0 O 6 3] 3it£0>»IB7. 01014. C(0f6KI=J:« 
5tli^Sg(0^ffi(0^®7$^LrLN.S > „ fcfc. 010 
Icfc^T. 0 1 icfcfJfcT&gBttl*. 0 1 Lfc»#£ 

[0 0 6 4] 3lJ6ro^ffi7icj:S3tiii@ssi±. miro 

3tl8«S3-1 <h. «2 03feitMW3-2 pfcHT£& 
aig4t. a*&a¥R5-l fc<fcu;5-2,!:. uam 
i»¥S6i:, «l*MMMftti]*R7&. Hft)«U4«m*R 

2 3t. A*^ai¥S2 1 -1 fcj:u:2 i-2t. mm 

f£W^R2 4-1 ££1*2 4-2 ££*rLTI/>.5„ 

[0065] mi ©jfeJ8"isiS3- 1 o^mtmzo^tm 
*»3-2a>«w**i=H— t-r*. m20)3tm<i£&3 

- 2(0*73 U^;U^ffi*«iai^R5 - 2T? ; E^l4i L. * 

rams 4 3fcRT*aas»4©aafiA 

I*, m 1 C03felgi|iSSg 3 - 1 i Jg 2 <D*lgi|iSS 3 - 

2<7>:pJ*#£jftlCG. m 1 OT3tlg*gS 3—1 (7) A 73 Lx^<;U 
1 . ®2<Bifcig*B3§3-2a>ai7JU'<;u£P 2ir-T 
A=P 2-P 1 -2 xGi-ttft*4. -7j. 
«»«l»Dtt. D = D (G) fc9J*GaMk-CR&*l 
•5. 

[0066] -r*^*.. mft&kD\tnio>Hbmifc®3 

-1 fc»2©3fe««SS3-2fl)fi|»GI=«J:-3T-«l=ife 
«) 5 ZZkff-C #-!.<, 3fe«ffi*<0fil»G(0*-^»3^6 

t-tm-cet. 

[0 0 6 7] 01 lit. 3pJ»«»«H»«**L-C^-5. 
CfflfljWMHIWIttt. SB 1 <03tti*SS3 - 1 <OA73 
U"<;UP 1 $-8 d Bm. m2<7>5fciii|>ISS3 -2<DtB73 
U^P2f+3dBmtU JflHSCOflJSG^-f-tL-? 
*t9. 11. 1 3 d B t LTttffllL-Cl*$. IfitiSSCDfiJ 

[0 0 6 8] LfctfoT. cro^fficojKffi-et,. uss© 

tU73U'<;U^-^l--r-5)i:^l=. fl*MMI£M*|-e#« 

[0 0 6 9]$iff)iS18. 012lt. w(0f|BJO%ii 
^On^Uns^TF-^Xl^o 'Sfc. 01 2l=fcLN 
T. 05. 01 O -SSflttlt. 05. 01 OlCtf 

[0070] s?is©jBffi8(=«fe*3tit«aait. si© 

*»*M3-1 t. m2«>5tlgi!iig3-2i:. ft^TKM 
SS4i. ai73eiiii¥R5- 1 j3*Z/5-2i:. dl73«S 
»¥S1 5i:. V\WHMMQh^n.7 «Hi««««¥ 
R1 6t. A73«ltli¥R2 1 -1 fc,fc^2 1 -2t. flj 
f#S(l©#R2 4- 1 fc.fcl/2 4-2i:^LrL^S 0 
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[0071] mtimm^m 1 si*, att^m^ms-z 

^-^«tJS*j;5i-mi ro5feiii!§si3- 1 tm2ro3tii 
ii@S3-2(Dji!iieitMotii*3fe*$qffli-r*. *a>fg. * 
1 roafeifiieg 3 - 1 ofij^ t m 2 <Ditit4s& 3 - 2 

#*<l?L<fc£ t fc5l-m©HiP#S2 4-1 
[0072] LfcibT. c:<Dgl!S<&fl*Sg-i?*,. mme> 

[0 0 7 3] ggJg<DJK&9. 01 311 C<D5EWI=«fc* 

[0 0 7 4] HJ6ro»Sl9l-J:-53felitSSSI*. firo 

3fc«4iS3- 1 m2<ojtJiiigS3-2 1. 
tS4t. miro^fli5t3si 7-1 mz<D^m^ 

1 7-2ir. fMCD&ggtR^Sl 8-1 <t. S52CDS? 
gMfSl 8-2,!:. tti*l&fcB^S5- 1 *5J:l/5- 

2<k. masw^se t. %mm&mui^&7 t. mm 
m&um^&zot. a*siui^S2 1 - 1 ^ 

-2t, =fW$W^S24-1 feJ:i;24-2t$tL 

[0075] ai*siai#S5-2i*. &2<D$L&mm^ 

SI 8-2<oaj*ffl|-C5fig^fi3t0iii*U'<;U*eiai 

u •t<7)^aifli$a*©i»#S6icaiA-r-5. m±um 
^sei*. **«iaj¥a5-2ic e tygiai*+L^tii^u 

SS4lcJ:^Hl*{1^3fero^a^$i]^5> 0 fiJIH®^ 

&di^S7i*. m2©asgM»?¥Si 8-2©ai;&j*& 
nmm&z&ia u *©&aite£f<H#te**®Hiii^S2 o 

S7i=ctorsiaj*^^)ipji#M^ (&antt) i=jsi:-cm 

1 Ottfeftm 17-KI2 CDtiUBsfeaS 17-2 <D&ti 

[0076] Lfc*<ot. zto&tewtzm-e*,. mm<o 

[0 07 7] ^SSro^ffil O. 01 41*. wOTfl^lCj: 

[0078] nmof&®i oicfe^iifflggi*. mi 

<D3fei§(SSS3-1 m2(D*lgi|ISS§3-2 < t. JfepI^ 

s«S4i:, mi coffifa&isi 7-ii. m2<offi«3t 

Sl7-2t. SKOMMfSl 8-1t.S203 
SMS«¥S1 8-2.!:. m*l&ai^R5- 1 fc<fcU!5 

-zt. ai*«i®^ai 9t. «^«»«tb*S7i. 

«Sffll^Siltai#S 1 6t. A*^11J#R2 1-1fc«tt/ 



21-2t. «#«lifg2 4-1 SJ:t;24-2iS 
WLTIn-S. fcfc. IliA*)^. 2l4t±S*4g ; f-efc 

■5. 

[0 0 7 9] tti2l8iii¥S5-2l*. gS2OTjggg«^ 

si 8-2roai*ffla-T?26s^a3t<oaj*u^;u$gi{ti 
u -?-<D^ani^ai*ffl{a#si 9izai*-r^ 0 aa*«i 
afsi 91*. a*eias¥S5-2i;<tyfetB*H-5ai 
*u^;uA<-sts^«fc5i-. s!iis«anii-jsi:rmi 

(OtitmftM 17-1.S2 a>*H8Ste35 1 7 - 2 (Dtti* U 
8-2(Dtfi:&;6^*JtfMig&£«liiL. -ecDfetB 

te£«*#*ggM&Hsi^s 1 6i-ta*-r^„ wttitMHi* 
si ei*. mmm&&tii¥&7 iz&iT&tii2ti?>m'& 
m& (tiuam i=i6i:r3fepisis*i§4ic < fei,aj^nf^ 

[0 0 8 0] LfctfoT. c<dUg<Dfl$S-c-t. fttfero 

[00 8 1] USSOT^ffil 1 . Hi 514. cco*e§l=J: 
[0 0 8 2] §ii£a>fi$&1 1 l-J:-55fci£i|ig3£ei*. mi 

ro*i8iiss3- 1 <t. m2©jtitiigS3-2i:. mi o 
«{S*asi 7-u. $20)»$msi 7-2 t. $1 

roSfiSillR^S 18-U.f2 (7) jfcgjg^S 1 8 - 

2,t. thj3&ia¥ms-Ms±vs-zk. tatifflm^ 

3t, A73&HJ3US2 1 -1 fc<fctf2 1-2i, ftfgfg 
ifg2 4-lSJ:i;2 4-2i:mw4. fcfc. 

[0 0 8 3] £ti*^ai^S5-2l±. m2(DjSgS«# 
S 1 8 - 2 rotU7Dffl!lt?2Efi^M*<Dai* U"<;U£&ai 

l. ■trottanfisaiAMw^ai 9icta*-rs. a*©! 
ib¥si 9 i±s a*«m*S5-2i=«fcysiai$*isai 

lirfSgtaHitl-ESlS-CSM 
(7)«ffi3feai1 7-1 , m2©ffi(S3t^1 7-2©ta*lx 

»?*ai 8-2<oaiA^&«»fs»*ttffiL. -5-<o^m 

S2 3i±. fij#^giaj^S7i=«tor^ai$*t*¥ij# 
tt» (tttutt) i=J6i:rSia)iti8«»3-i. m2«o 
3tigiisiS3-2a5i!iS3tasfl>ai*3t*i@a5u. 

[oo8 4] LfcA^o-c. croslJSa>}KS|-ct,. Hifcro 
« « a-r « = & ^ -e # « . 

[0 0 8 5] ftJS©^Sg1 2. 01 61*. COSeajJIzJ: 

[0086] nmro^sn 2i=<t^5feiti|ig3gsi±. mi 
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a«3tasi 7-it. mmttmitmi i-zt. mi 

©i&gjSft^S 18-1i.l2 1 8 - 

ot. A*^tb#S2 1 -1 fc.fct/2 i-2t, ftttw 

ll*A*ii8?\ 2lim*sa^--CS.i.. 

[0087] tii*<tai#a5-2ii, »2©asa«^ 
si 8-2©i±i*fi«-eifig^m3troai*iu^u$gitii 
u -iE-a>siaifiisai*si]»^si si-ajat-a. taxm 
»^si5i*. m*«aj¥S5-2iz<fcy^ai$^€.ai 

axm&m 3 — 1 s i2 ©jtigipsg 3-2 (omm^a) 
¥S2oi±. $mmmmai^m7 iz&ix&utoztizm 

®m& (ttUtt) l=J£ CTSS 1 <D*&«*25 17-1.1 

2<ott«3tsi 7-2atH£*$BBu zmn&nzm 
[oo8 8] ufctfoT. wOT^ffio>^siT?t,. mmo 

[0 0 8 9] 

■c**bb© wbbbsbbt « = t tffrfrjh-s * & . 
as^asfeoBBKfci^-c. jtaaAu^^^-sic-ri 

i*l=. nffBB£BB-c**£a«BB*£B-*-«:: 
[0 0 9 0] ot?©»BI=*4*BBBBI=J:*itf. tB 
BSBl::J:«ai2)«4BI|£<DB£B€aBU HBBBB 

BftB©aj»**BB ltwbbbsbb*-* =: fc jWt 

aS£B3fe©B«l::fcl\T» jfefcB:*) 
[009 1] o#<D»3lll=,fc$3fc««BBI::J:*vli. ffi 

*«iai^ai=«fcy8iiii**i<6ffi73U'<;n=j6i:r3fe»e 

SG>BBftaa>tii*l*«BBL HBBBtttH^Ki::* ' 

y &m£ti?>m®m&izm. c rat rt* bbsc: * 

«**©BBa*BBLTWBB»*BB*-<5 = i:jWT 

*5*i**^&. 56fi£B#a>BBi=asi*T» ^tuai^u 

*-Sl=-*-*t*l=. fdWBB€BB-e*«%Bfl£B 



[0 0 9 2] otf0BBl=J:«ftaBBBl::J:*U*. U 

7j^a^Ric,t y stisttjft u*ju=fc istbe* 
a*B<Diiia**B»u fus«a^«tB#si=«cy«m 
**i*h»b»i=* isT^majneftxot&ftfts 

■c # was * mmt c t *<-e * * . 

[0 0 9 3] o?a£Bi::,J:«5fe*MBBI=J:*itt. tB 

aatti#»i= j: y situ * n«ta* u^u=j£ u-chtib* 
4msa>B£XBa>ai:*]ft$asu HBBaatu^R 
i3j:y«ai**i-5ifij«n«»i=j6t-c«tt3feaa©£ii**$ 

[0 0 9 4] O^(0*IBf=J:*3felt««BI=J:illtf, fcb 

*giai#sicj: yatastism* u<«;u=j6c-cjifew* 

*aSf::J:«tH4]B4%a>tt£B$aau SIBBBB 

ai^si^j: y«ta**t-5?ij»ffi»i=jsi:Ttt«3feas<DUi 

[0095] -3?©»wi=j:43t«ii|igsar=j;*i(i, aj 
aam^aicj: ystn^^^ajTju^ncjccT^fiafe 
Ba>ttiA*«affu n*«cwmi¥Bi=j:yttt&$*i 
* %mm& \z js c r* wxmx«i= £ ■& a am 
aasBt&L-cfmB** - fc^m?*.** 
a**a*<DBBr=fci.*T. sttB^u^us—sic 

[0 0 9 6] -3^©fi6KlzJ:-53fel8«»ai=«fc*vli, fib 

aatti^Ri:: * y ssai **i-5di7j u^kzjs ttftw 

* y tttu **i**mwm»i=k t ra i 
sti2 ©sfeigiiesroiaejfesirousTDjfe^ Has lth» 

i=fc^r. 3fem*u^u*-5gi=-r*i:*i=s na«« 

[0 0 9 7] -3^(DSI^|cj:*3feitffigfi| = J:4i|f, ffi 

ffl»«»«aj#a«=j:y«ui**t5fij»<is*n=j6i: 

X ft oI^MSS 1= J: -5 tB 73 {i^iTJMga ^ Bfl5 L r *J 

[0098] oa?a)*iBi=«fc*3feJt«iaai=«k*itf. m 

*8ltti^SI=ck y «tti **v-5ai*l U-^U=(S CTjfeBj^ 

a¥sic<fe y«aj*ti*?ij»<a»i=J6i:Taffl3ts©tB 
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tsi*t, «««ft««*-ce«ft&«itBex9W- 
[0099] ignmvHz&zftmQS&Wz&tnt. a 
airomaftSflJiapu fim<®^ai^B:i=<fcygiai**i. 

?«fcftl=. ««Mft£ma-c*«%4Mll*B*B9l-*- 
[0 10 0] o^©56WI=J:*#«MSBfil::J:*Ui. til 

3K«*Mttftia&CTttft£B0tB2j*£BBL-caff 

tBp-c e ssb-t -s = t *<-e * * „ 

[0101] oi?<03BMI=<fc*3fe»iBS1ttl=«tih.«. da 

*«wi*«i=«fc y *u **i*ta* u^;n=J6 cr««3fe 
sau*>%ettffu «»B*M*tB^ai=«fcysitu**t 

■5fiJS«»l=l6C-CSl3tl«(BS©aie3t3i4:»2©3te 
J|MB«>BB»a>Uft%*B«LTflff4lfte«Wr 

[0 10 2] o^<DJ6ffll=«t-S3lt**Biiai=J:*ttf. fQ 

»*a«eai^a3b<, £«*Bff**$#8u 
b«b©*b#u*ju*&hw«i4*«hi-*-**&» « 

[0 1 03] o^(D^BJ|-J:-5,3tlii|e^Blc c fc*i.li, m 

Mmmm+wufi* »*£BB#3fc*#»u 3ajji± 

[0 10 4] ?#0£BI=*«*iMB«l=J:*il*. « 

w*i**dj*iaa« r #*«©afe«*f=Ba**ifcBa* 

[0 1 0 5] Otf®£Bl::J:&%4m8BI=J:*tl*. *J 

[bb<ob«&kh] 

[SI] C©£8J3l=«fcS3feigiggBeDgtit<0»&1CD 



[B2] Hi£<7>te£l l=J:«%««ttBa)¥!l«M4»M 
[03] = a£BI=J:«&BttgBf=l5l*««ffl!M* 

&ffi#a©-o<B^j&<D^®©*8j££5vtB-e&a. 

«tb*sa>te©l8te<o»l8©«l«**-rBT?fc4. 
[is] ce&Hi=j:«ftB«sBa>£&0»B2a> 

[B6] C©SgBj3lz<fc£ftiieg«(DStJ£<7>J&S3CO 
«t^**-TB-Cft*. 
[B7] CO&BI=*«£ii«ttBa>£lk0BB4 0!> 

[B8] C0£BlcJ:«%&«BB0Blt0»B5 0 

[B9] ^o>&BR\z&zi)tm<i%&w.o>n&<D!imeo) 
BBSw-rB-e**. 

[B10] C(D£llgl::J:«ft&H£B0&%0]&B7 

[B 1 1 ] nmo>mm7 iz £z&ig$smwo>m&m& 

[B12] =0BBI=*«*4MIBB0Xlfc0»B8 

©flUS^-rB-efc*. 

[113] ::0£Hf=<J:«%Jtt«SB0£ffi0J!*S9 
©ftfifc £5^B"C fe£> „ 

[114] z©S6im=<fc£3te«e3£B0Bi£0»lll 
0OTltJ££^-rB-efc<5o 

[115] £0£Blc*«X]ttIBfl0X£0I*Bl 

1 roltja^-rBr-fc-i). 

[He] ;z<Df§B£iz e fc&3fciii!®ggro^!6ro}B8Si 

2 ©Bric^sM-BT?**. 

[@i 7] ^«*B0tt*ff 0££*ft-rB-cfc 
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[ffBOKM] 

1 2 iUfttt?. 3 %B4Uk 3 — 1 

« 1 ©3fe«ffi». 3 — 2 &2<Oikm<S&m. 4 ApfSg 

m^s. 5, 5-1. 5-2 ax&mmst* e at> 
mm*®. 7 mmumtii*a* s mmmmmm^ 

R» 9 1 0. 1 0—1 . 1 0— n jfe 

tttU^B. 1 1 «)«M*HfttllBB. 12—1. 12 — 
n /<> K/<*7«<;U*. 13—1 , 1 3— n 

«sa#ai4 n«B«tt(UBB. 15 man*? 
a. 1 e mmte&m®^&~ 1 7 *ib*s« 1 s 
as^s«¥a. 19 20 bbbmb 

»^a. 21-1, 21-2 A^giai^a. 23 *j 
M8fl»f». 24-K 24-2 nmwfR.' 
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